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Steroidal Sapogenins XLIII.*

This is a report of the chemical examination of the fourth 1,000 accessions in a sur-

vey of plants for steroidal sapogenins and is thus a continuation of the reports on the

first three 1,000 accessions (1-6).

100 families, 272 genera, and-432 identified species.

Data are given for 950 samples, representing

Of these, 14 families, 151

genera, and 376 species are new in this series. Quantitative data are given for the
occurrence of 15 steroidal sapogenins, of which two, gentrogenin and correllogenin,

are new.

ents: saponins, flavonoids, alkaloids, tannins, and unsaturated sterols.

Qualitative data are given for the occurrence of these groups of constitu-

There is no

previously published chemical information on about 50 per cent of the species
examined.

HIS IS A CONTINUATION of the previous re-

ports (1-6) on the first three 1,000 acces-
sions. It covers the fourth 1,000 plant samples
in our survey of the plant world for steroidal
sapogenins, and contains qualitative results for
some other constituents. In the collections,
emphasis .was again placed on species of A4 gave,
Dioscorea, and Yucca, partly because these genera
are still the best sources of the steroidal sapo-
genins, and partly because we have aimed to
make the coverage of these three as complete as
possible. As a result, Yucca is practically com-
plete; Agave is about 60 per cent complete, with
160 reasonably available species covered; Dio-
scorea is rather complete as to North and Central
America, but the 53 species covered are not more
than 9 per cent of the total in this world-wide
genus.

PROCUREMENT

In continuation of the policy established earlier
in this program, concentrated collecting was carried
on for certain genera—Dioscorea, Agave, and Yucca
—particularly in Mexico, but also in Central and
South America. Other collecting was concentrated
on particular geographical areas rather than in-
dividual plant-groups. Among these regions are
included Cuba and the Virgin Islands, Chile and
Peru, Turkey, South Africa, and the southeastern
United States. Large collections of some genera
under cultivation at the Plant Introduction Gardens
at Glenn Dale, Md., and Coconut Grove, Fla., were

* Received July 24, 1957, from the Eastern Regional Re-
search Laboratory, a laboratory of the Eastern Utilization
Research and Development Division, Agricultural Research
Service, United States Department of Agriculture, Phila-
delphia 18, Pa., and the Crops Research Division, Agricul-
turdl Research Service, United States Department of Agri-
culture, Beltsville, Md. :

In order to expedite the examination of such a large num-
ber of plant materials, groups of workers were organized,
each group handling certain phases of the whole procedure.
We gratefully acknowledge the work of J. W. Garvin, Walter

- Rumph, R. A, Pierce, H. M. Neilson, G. H. Eppley, Theodore
gerlltuekizaﬂ. W. Jones, Samuel Serota, H. A. Walens, and

. R. y.

also supplied for testing. In all, 25 collectors sup-
plied representatives of 101 families included in the
1,000 samples analyzed.

METHODS

Since many of the sapogenin assays were made on
repeat collections, we felt that a procedure some-
what less precise but more rapid than the previously
described methods (1, 10) would suffice.

A crude sapogenin sample was obtained by acid
hydrolysis and alkali purification as described pre-
viously (10). The total crude sample was dissolved
in chloroform. An aliquot equivalent to approxi-
mately 0.1 gram was taken, evaporated to dryness
in a tared beaker and the residue accurately weighed.
From the value obtained, the total dry weight of
crude sapogenin could be obtained. The residue
was then acetylated, dried, and the weight of crude
acetate obtained. An infrared determination was
then carried out and the percentage of steroidal
sapogenin calculated as described previously (10-12).

The individual sapogenins were separated and de-
tected by paper chromatography. For this purpose
two systems were used. In both systems approxi-
mately 500 micrograms of crude sapogenin (free
hydroxyl forms) were placed on Whatman No. 4
paper saturated with an immobile phase. For
monohydroxy, nonketonic sapogenins the immobile
phase was phenylcellosolve and the moving phase
a mixture of 98 parts benzene and 2 parts methanol.
In the case of ketonic or dihydroxy sapogenins the
fixed phase consisted of propylene glycol and the
mobile phase a mixture of 80 parts benzene, 15 parts
cyclohexane, and 5 parts methanol. The color
developing agent was an ethanolic solution of phos-
phomolybdic acid.

By using a combination of infrared techniques
and paper chromatography the sapogenins could be
separated, identified, and listed as to major or minor
constituent.

RESULTS

A compilation of all data is given in Table I, page
654, et seg. < A summary of the steroidal sapogenins
found in this series is given in Table II, page 683, et

seg..
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CORRECTIONS ON FIRST 1,000 ACCESSIONS (2)

cees. Acces.
Page No. Should Read Page No. Should Read

1 909 Agave collina 7 739 Agave mescal
1 956 Agave pruinosa 7 936 Agave pacifica
1 616 Agave aff. schidigera 7 517 Agave polyacantha
3 337 Agave mapisaga 7 521 Agave polyacantha
3 331 Agave cantala 7 737 Agave rubescens
3 959 Agave mescal 7 910 Agave schidigera
3 968 Agave pacifica 7 515 Agave striata
3 259 Agave vilmoriniana 7 523 Agave striata
3 603 Agave vilmoriniana 7 530 Agave striata
3 606 Agave vilmoriniana 7 730 Agave tequilana
3 608 Agave vilmoriniana 7 732 Agave tequilana
3 610 Agave vilmoriniana 7 733 Agave tequilana
4 973 Agave flexispina 7 738 Agave xalapensis
4 977 Agave flexispina 8 432 Agave cupreata
4 963 Agave patonii 8 443 Agave cupreata
4 969 Agave quiotifera 8 428 Agave kirchneriana
6 865 Agave augustifolia 8 972 Agave aff. scabra
6 438 Agave angustifolia sargentis 8 985 Agave aff. scabra
6 860 Agave collina 11 929 Sprekelia Jormosissima
6 458 Agave aff. crassispina 12 436 Bromelia pinguin
6 416 Agave cupreata 12 456 Hechtia cf. podantha
6 425 Agave aff. lecheguilla 17 449 Beaucarnea purpusii
6 448 Agave lecheguilla 17 98 Dasylirion texanum
6 441 Agave mapisaga 17 200 Dasylirion wheeler;
6 853 Agave marmorata 18 430 Dasylirion acrotriche
6 453 Agave mjtraeformis 18 439 Dasylirion acrotriche
6 457 Agazve mitraeformis 18 531 Dasylirion acrotriche
6 937 Agave pacifica 18 434 " Dasylirion lucidum
6 419 Agave roesliana 18 971 Dasylirion wheeleri
6 556 Agave subsimplex 18 954 Nolsna durangensis
6 864 Agave verschaffeltii 18 431 Nolina nelsonsi
6 867 Agave verschaffeltis 19 976 Nolina juncea
6 618 Agave yaguiana 19 961 Nolina juncea
7 461 Agave angustifolia 19 447 Nolina nelsonii
7 519 Agave americana 19 97 Nolina texana
7 734 Agave collina 19 499 Ruscus kypoglossum
7 731 Agave aff. cupreata 21 203 Yucca arizonica x V. baccata
7 736 Agave collina Yucca arizonica x Y. baccata
7 740 Agave aff. cupreata 21 149 Yucca baccata vesperting
7 907 Agave aff. cupreata 21 156 Yucca baccata vespertina
7 735 Agave fenzliana 21 746 Yucca sp.
7 922 Agave geminifiora 22 975 Yucca macrocarpa
7 926 Agave geminiflora atricha - 23 87 Yucca arkansana
7 516 Agave lecheguilla 23 970 . Yucca rigida
7 529 Agave lophantha 23 120 Yucca torreyi
7 518 Agave lophantha 24 450 Yucca australis
7 533 Agave lophantha 24 528 Yucca australis
7 534 - Agave lophantha 24 525 Hesperaloe funifera
7 729 Agave aff. lophantha .24 957 Yucca decipiens

24 931 Yucca jaliscensis 24 459 Yucca periculosa

24 778 Yucca peninsularis 24 514 - Yucca sp.

24 773 Yucca peninsularis 24 89 Yucca treculeana

24 783 Yucca peninsularis

CorrEcTIONS ON SECOND 1,000 AccEssIONS (4)
Page Acces. No. Should Read Page Acces. No. Should Read

2 1269 Agave mescal, var. 12 1286 Apodanthera palmeri
2 1795 Agave aff. aurea 12 1336 Apodanthera palmers
2 1800 Agave aff. aurea 12 1889 Maximowiczia somorae peninsularis
2 1825 Agave aurea ) 16 1538 Cnidoscolus aconitifolius
4 1799 Agave aff. americana 16 1285 Cnidoscolus augustidens
4 1818 Agave fourcroydes 16 1290 Cnidoscolus multilobus probably
4 1796 Agave roseana 16 1539 Cnidoscolus multilobus probably
5 1869 Agave roseana 16 1103 Cnidoscolus tepicensis
5 1883 gave sobria. 16 1547 Cnidoscolus tubulosus (probably)
5 1046 Manfreda oltverana. 16 1051 Cnidoscolus urens
6 1283 Thevetia ovata 16 1546 Cnidoscolus urens

10 1273 Amoreuxia palmatifida 21 1030 Smilax spinosa

10 1281 Amoreuxia palmatifida 22 1866 Yucca valida, var.

10 1289 Amoreuxia palmatifida 23 1288 Martynia arenaria

On pege 5, at end of Amaryllidaceae, add: 1096 Polianthes geminiflora, Autlan

page 12, at end of Consoloulaceae,
7751 :

On
Mex., »t°+,0,0,0,0, +

add: 1013 Ipo

moea sp., Nay., Mex., 7/51, t, -+, 0,

, Jul., Mex., 8/51, bu, 4. 0.3 mi.
0,0,0,0. 1017 Ipomoea $p., Nay.,



)

No.
of Genin Content
Sam- —M. F. o—
Species ples Min. ‘Max.
CHLOROGENIN
Agave marmorata 1 0.1
« Agave scholtii 1 0.4
“4gave spp. 1 .. Tr.
/]Ilanfreda spp 2 0.4 0.6
CORRELLOGENIN
Dioscorea spiculifiora 2 0.2
Dioscorea sp. 1 .. 0.2
9-DEHYDROHECOGENIN
Agave aurea 3 Tr.
Agave brandegeei 2 Tr.
Agave cerulata 3 Tr.
Agave goldmaniana 2 Tr.
Agave mapisaga 1 Tr.
Agave mitraeformis 1 Tr.
Agave nelsonii 1 Tr.
Agave promontorii 5 Tr.
Agave roseana 1 Tr.
Agave sobria 1 Tr.
Agave vexans 1 Tr.
Manfreda sp. 1 .. Tr.
- 9-DEHYDROMANOGENIN .
Agave aurea 2 .. Tr.
Agave aurea x sobria 1 Tr.
Agave brandegeei 3 .. Tr.
Agave ce 7 e Tr.
Agave desertii- 1 .. Tr.
Agave goldmaniana 3 .. Tr.
Agave mirabilis 1 .. Tr.
Agave nelsonii 7 . .. Tr.
Agave promonioris 1 .. Tr.
Agave scabra 1 .. 0.4
ﬁgm sullivansi % oi g‘rz
gave loumeyana . .
Agave vexans 1 .. Tr.
Agave spp. 3 . Tr.
DIOSGENIN

Agave angustiarum 1 .. 0.2
Manfreda spp. 2 .. Tr.
Dioscorea bartletiii 2 0.1 0.4
Dioscorea composita 10 Tr. 10.1
Dioscorea macrostachya 3 0.1 1.5
Dioscorea nelsonis 3 Tr. 1.8
Dioscorea platycolpota 1 .. 0.4 -

CoRRECTIONS ON THIRD 1,000 AccEssIONs (6)

TaBLE I1.—Contd.

Page Acces. no.

[~
Hg@@@@@@n&h##&#hwu
g

Should Read
Agave pruinosa
Agave siricta
Agave lechuguilla, var.
Agave tequilana
Agave yaquiana
Agave yaguiana
Agave yaguiana
Agave yaquiana
Agave yaquiana
Agave filifera
Agave atrovirens, var.
Agave aff. cochlearis
Agave rhodocantha
Agave aff. victorae-Regina
Agave aff. victorae-Regina
Allium haematochiton
Yucca arizonica

TABLE II.—OCCURRENCE OF THE VARIOUS SAPOG-

ENINS BY SPECIES

Agave roseana
Agave aff. schidigera
Agave sobri

Agave sullsvanii
Agave toumeyana
Agave verschaffeltii
Agave vexans
Agave spp.
Fuscraea spp.
Manfreda sp.
Yucca peninsularss

No.
of
Sam-
Species ples
DIOSGENIN
Dioscorea polygonoides 1
Dioscorea spiculifiora 2
Dioscorea sylvatica 1
Dioscorea tepinapensis 3
Dioscorea spp. 55
GENTROGENIN
Dioscorea spiculifiora 2
Dioscorea sp. 1
GITOGENIN
Agave brandegees 1
Agave 2
Agave deserisi 1
Agave fourcroydes 1
Agave mirabilss 1
Agave mitraeformis 1
Agave promoniorii 1
Agave roseana 2
Agave aff. schidigera 1
Agave sobria 1
Agave toumeyana 2
Agave vilmoriniana 1
Agave spp. 3
Furcraea cabuya 1
Furcraea spp. 3
Manfreda sp. 7
Yucca peninsularis 4
Yucca whipplei 1
HECOGENIN
Agave angustifolia 1
Agave applanata 1
Agave qurea 4
Agave aurea x sobria 1
Agave brandegeei 5
Agave cer 9
Agave desertii 1
Agave deweyana 1
Agave ferox 1
Agave goldmaniana 3
Agave letonae 1
Agave lophantha 1
Agave mapisaga 1
Agave mirabilis 1
Agave mitraeformis 1
Agave nelsonss 5
Agave pampaniniana 1
Agave promontorsi g
1
5
1
2
1
2
6
6
1
3

KAMMOGENIN

Yucca filamentosa

1

MANOGENIN

Agave applanata
Agave aurea

Agave aurea x sobria
Agave brandegees
Agave

Agave desertii
Agave deweyana

ot ok €O CA) bk DD 1t

Genin Content

—M. F. B., %—

Min. Max.
.. 0.3
0.7 1.5
.. 2.4
0.4 0.7
0.4 3.7
0.2
0.2
.. Tr
.. Tr
.. Tr.
.. Tr.
.. Tr.
.. Tr.
.. Tr.
.. Tr.
.. Tr
.. Tr
.. Tr
.. 0.4
Tr 0.8
. 0.1
.e Tr
0.1 0.7
0.2 0.6
.o 0.3
0.7
.. Tr.
0.05 0.7
.. 0.4
0.3 0.5
Tr. 1.7
... 0.3
Tr.
.. 0.2
Tr. 0.5
.. Tr.
Tr.
Tr.
0.4
.. 0.2
Tr. 0.7
.. 0.4
0.1 1.8
Tr. 1.0
.. Tr.
0.1 0.3
.. 0.5
0.4 0.5
.. Tr.
0.2 0.4
Tr. 1.5
Tr. 0.2
.. Tr.
0.1 0.5
.. 0.3
Tr.
Tr.
Tr.
.. Tr.
Tr. 0.5
.. Tr.
Tr.

Contd. page 684



TABLE II.—Contd. Practically all Agave, Dioscorea, and Yucca con-
tained saponins but the proportion of steroidal sa-

ch;. Geni pogenins was, respectively, 60, 34, and 80%.
s STt Two new steroidal sapogenins are reported in this
Species ples Min. Max. list. They are the isomeric gentrogenin and correl--
MANOGENIN logenin, from two lots of D. spiculiflora and from
Agave ferox 1 Tr. one unidentified Dioscorea, all from Chiapas, Mexico.
Agave fourcroydes 1 Tr. A preliminary description of their chemistry has been
ﬁgave fuzlkwnq 1 .. Tr. published (7). They always seem to occur with
AEG”C gok "I:?l'!‘a”a ? Tr. 0.4 diosgenin and yamogenin. Two other new steroidal
Agz:i ::l’:;ni;s 7 Tr. 'irrO sapogenins have recently been found: ruscogenin
Agave pr torii 7 = Tr. from Ruscus aculeatus (8) and rhodeasapogenin from
Agave roseana 1 Tr. Rhodea japonica (9).
Agave scabra 1 0.4 A few new records of high content of sapogenins
Agave off. schidigera 1 . Tr. are reported: 1.85% hecogenin in Agave promon-
Agave sobria 4 Tr. 0.2 torii, 1.09, manogenin in A. nelsonii, 3.2% smila-
ﬁgavc sullivanii 1 .. 0.7 gen in in A. vilmoriniana, and 2.1, yamogenin in a
Asave vesams 5 %% 3t Dieworasp
o : For the first time in this series the sapogenins of
ngz’: a‘Z Pc abuyo ? OTH Furcraea could be identified. Tigogenin, gitogenin,
Furcraea spp. 3 Tr. manogenin, and hecogenin were found—the highest
"Manfreda sp. 1 0.4 total being 1.3%.
MARKOGENIN . . Steroidgl sapogenix}s are reporteq in 10 new spe-
Yucca schidigera 1 0.4 cies of Dzafcarea and in 20 new species of Agave.
SARSASAPOGENIN Flavonoids were found in 48 species, of which 42
Avpave s 1 0.8 are new-to the record.
& p. .. - . Alkaloids were found in eight species, of which the
Yucca schidigera 4 0.5 1.3 following are new to the record: Urechites lutea
. SMILAGENIN (Apocynaceae); Albizzia polyphylla, Lupinus dif-
ﬁgave ¢f. funkiana 1 . 0.5 fusus, L. villosus (Leguminosae).
Ag::: 3;‘;":'01.;‘:.‘:” § 8(8)5 gg _ Ta.nnfins were absent in the 53 species of Compos-
: : : itae so far examined. In the other families in the
TIGOGENIN present list there are too few collections for generali-
ﬁgave applanata 1 .. Tr. zations to be drawn.
A%ﬁ z::z x sobria ]i - ;: Unsaturated sterols continued to be of common
ﬁ gave brandegeei 3 Tr. 1.8 occ;rrence " - for th
gave cerulata 4 .. Tr. tcus is not a promising genus for the group of
Agave deweyana 1 0.05 constituents sought in this series. Fifty-nine species
Agave ferox 1 Tr. have yielded practically nothing but sterols. Sim-
ﬁgave fou;czydes 1 0.2 ilarly, Agave, Yucca, and Dioscorea have given so
Ag::ﬁ .£ zl':ima’:taiana i 0.3 few positive tests for all four nonsteroid groups that
Agave Letonae 1 g’l in the present series we have not made the tests.
Agave lophantha 1 0.2
Agave mapisaga 1 .. Tr.
Agave mirabilis 1 .. Tr.
Agave nelsonit 5 Tr. 1.2 REFERENCES
:2 gave promontorii 7 Tr. 0.5 () Wall, M. E., K
gave roseana 4 Tr. 0.9 all, M. E., Krider, M. krewson C. F., Eddy
Agave schottii 1 .. Tr. ey om'.'&'f“i's Jl'(ljé'sg‘.me“ o » and Gentry, H.'S.,
Agave sobr.za . 3 . Tr. (2) Wall, M. E., Krider, M. M., Krewson, C. F., Eddy.
Agon sullvans DD I g RV L G S S b S
gave toumeyana 1 .. 0.1 gr. Re: ice Circ -
Agave uerschaﬁ'elu'i 3 0.2 0.6 195?3) Wall, M. E,, Eddy, C. R., Wlllamnn, J. J., Correll,
Agave spp. 6 0.1 0.4 Sehubert, B. G, and Gent.ry. . S., Tars JOURNAL
Furcraea cabuya 1 .. 0.2 “'(583 (Vlhll )M E., Eddy, C. R., Willaman, J. J. '
Furcraea spp. 6 0.2 0.7 D. S., Schubert, B. G., and Gentry, H. S., (?'S De'pt Agt
Manfreda spp. 3 03 0.4 (o “pearch Serviee Circ. AIC.307. 32, 054,
ucca peninsularis 6 0.2 9 , enske, illaman, J. J., Correll,
Yucca whipglei 3 07 2.0 Ditipihubert. B.G., and Gentry, H.S., Tus Jovnar, &4,
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A Potent Pyrogenic Extract Derived from a
Strain of Aerobacter aerogenes*

Utilizing a simple technic, a good yield of
pyrogenic material has been obtained from a
strain of Aerobacter aerogemes. This dried
product consistently elicits pyrogenic re-
sponse in rabbits in dilutions of approxi-
mately 1:100,000,000 §(0.01 ng./ml.f and
is relatively stable to dry heat when exposed
to 120° for forty minutes.

LITER.ALLY HUNDREDS of pyrogenic preparations
have been described in the literature in the
years that have intervened since Hort and
Penfold (1), and Seibert (2) first recognized and
investigated these often troublesome substances
more than three decades ago. “Since then much
has been learned of their physical and chemical
properties which, though varying to some degree
in the individual materials isolated, have shown
many characteristics in common. Moreover,
information has - accumulated recently which
~indicates that they have a possible place as a
" chemotherapeutic adjunct (3-6). In this con-
mection, as well as in the interest of learning
more of the basic mode of action of such a
substance in the animal body, the present work
has been undertaken.

By means of a simple method an excellent
yield of a high potency pyrogen has been obtained.
It is heat stable, and varies little in the two
separate batches prepared as to hygroscopic-
ity and certain other physical properties. - Its
preparation, potency, and heat stability will be
discussed in this preliminary report.

MATERIALS AND METHODS

The extraction method employed is essentially
that suggested by Fischbach and Levine (7) of the
Food and Drug Administration. A strain of Aero-
bacter aerogenes (§114) isolated from a commercial
streptomycin sample was the organism used. Car-
boys of 20-liter capacity, provided with spargers
and sterile air intakes and containing Koser’s!
medium were seeded with this organism. At a con-
stant temperature of 37° with minimum airflow
agitation, growth was allowed to proceed for three
to four days. At the end of this period, the entire
contents was subjected to flash evaporation and re-

* Received March 21, 1957, from the Division of Anti-
biotics; Food and Drug Administration; Department of
Health, Education, and Welfare; Washington, D. C.

! A simple Koser’s Citrate Medium (dehydrated) was used
to avoid extraneous protein material (Difco Laboratories,
Inc., Detroit, Mich.). ’

duced to one-fifth of the original volume. Four
volumes of acetone were added to the concentrate
and mixed with a mechanical stirrer for one-half
hour. The precipitate was allowed to settle over-
night at room temperature and the supernatent
fluid decanted and discarded. A small amount of
water was added to the precipitate to form a slurry,
and this mixture was poured into a side-arm suction
flask. At a temperature of 37° under reduced pres-
sure, all of the residual acetone was boiled off. The
mucoid material which separated out at this point
was kept apart for future testing. The liquid por-
tion was placed in the refrigerator overnight, and all
formed crystals discarded. The remaining liquid

“was passed through a 3.5 x 120-cm. ion exchange

column containing Amberlite® (MB-3) which had
been suspended in distilled water and the water
removed. The rate of flow of liquid through the
column was approximately 5 ml. per minute. The
material was allowed to flow until the column was
three-quarters exhausted. The column was then
emptied, refilled with Amberlite, and the remaining
liquid passed through. The final pH of the liquid
so treated was approximately 5.0. This was lyo-
philized and the final, dried prqduct subjected to
grinding, using either a ball mill or mortar and
pestle. The approximate yield of powder thus pre-
pared was 5.0 Gm. from 240 liters of Koser’s citrate
broth.

A multiple dose method, proposed by oue of us
(RJR), utilizing single rabbits was employed in the
determination of pyrogen titers. Beginning with
the least amount of material in solution in any single
test, four’ intravenous injections of increasing con-
centration were made at two-hour intervals. = Prior
to the initial injection, a control temperature was
taken and subsequent temperatures were measured
at hourly intervals. The highest rise within each
two-hour interval, compared to the control tempera-
ture. was used to determine the pyrogen titer. Dc.e
response in rabbits so treated was found to be re-
producible within acceptable limits.

RESULTS AND DISCUSSION

Two batches of material were prepared and com-
pared to a material presently used by this laboratory
as a pyrogen ‘“House Standard.” The latter was
obtained by extraction from a strain of Pseudomonas
acruginose in the manner here described. Each
batch was tested in rabbits. The multiple dose
method was checked in two instances by the injec-
tion of single levels in several rabbits with good com-
parative results. Table I shows the temperatyre
rise obtained in rabbits injected with the indicated
amounts of material.

In order to determine thé extent of any cumula-
tive effect of this titration method in rabbits, sub-
pyrogenic doses (on the basis of previously deter-
mined pyrogenic titer) were injected into 10 rabbits



Of 40 tempera-

using the multiple dose tec
rises of 0.6° or

ons made, nine gave

ter a two-week

rest period. Of temperature o

es, all in the sixth

TasLe II.—Hgar StaBILITY, DEGREES TEMPERA-
TURE Risg ELicrteD 1N RaBBITS BY MATERIAL

HEATED POR Forty MINUTES aT 120°
: T tur
Ht; after gontrol : emper; ure

Batch
1° 0.4 056 0.7 1.3
2¢ 0.2 0.4 0.7 0.9
0.2 0.4 1.0 20
Present “Hoyse
Standard”= 0.2 0.3 0.3 0.5
0.1 0.0 0.2 0.4
Av, 0.15 0.15 0.25 0.45
¢ In single rabbits Batches 1 and 2 gave the indicated tem.-
Pperat above n ‘house
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